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Aray Va delifetic limite were determined with the FL-17, FL-17C-4, 
20, 12, 14, oad 16 flechettes ageinst sleminum corgets at O° obliquity; 
with the FL-17, FL-27D-6, wed FL-17C-12 ond 16 flechettes ageinat 
eminem targets at 45° obliquity. 
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3. PL-ITC-4 
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p iepreved canister ammunition 
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ved for £1 gh 


f{ fobricetion, 
formanas, eta., by Dramas: pa contrecters vader Contrecta DA- 53-008- 
OMD- 160, DA-93-008-O88) 1957, amd DA-33-008-OMD- 1562. Ac pert of this 
pregram, Wetertewm Arsenal had bese requ te conduct termine! beljiotte 
etudios with yariowns flechette designe nat Iightweight armor 
woah a0 ewplozed ia armored vests, helwets, snd persense! ¢ 
tiale cheeen for thia atudy vere unboaded nylon, slusissa, on 
mongemece ctect, Thess nacerials were aveiveted with the FL-1T (eget) 
flecherte at O° amd 45° cbliquity and the repelting date published. 
thet wabooded aylen, ond probably eli febric materials thet 

stence te 
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suitable fer 

t vidual flo 
Suture terminal ballistic 
the terge terial, Thin 
Tepert eevers thease Casta ond alse incorperates the data previously gathered 
with flechettes met aleninnm arses. Of the seven flechette designs 
otudiead it da pe: be to differentiate batcoen penetration performance 
agaiaat the slowinam armer eateriel ead te selost the missile thet eshibite 
optima performance. z 


Te wes deesed Se ives te extend the ballistic Dimit date to bigher 
velocity levele, however, limitations imposed by etracteral failwree of 
the varions flechette designs during say-bach {i lewnching {rom the gus 
velocity limits thet could satiafecterily be a 
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te for comperisers of penstration performance: 


1. FL-17C-4 

2. FL-17D6 
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4 «FL-17C-10 

S.  FL-17C-32 

6. FL-17C-14 

7. FL-I7C- 16 16 Graina 
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These flochottes are illustrated ie Figure } tegecher with » tabulation 
of mona dimexsiens, 10 order te utilize the previous ate, necumuiated with 
tha FL- 17 slechetts, firing wes contineed with thie design im prefer—ce te 
the Teter PL 17-8, Jt has since been determined thut the nowsr FL-17D-8 
doviga, which diflore {rem A) FIcI7 im nese contour oad a .GOS* Sercer 
dlemetar across the fins, oxhikiis superior velectty-dacey porlerennee and wa at 
greeter depth of penetration ince @elotex targete, particularly in the super- 
aonig veleesty regi H 
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Pocouse pf the previous}y noted limitations imposed by enbonded aylon 
and Hadfield-manpenene stee} as 2 evens of di(feventiating betenen bellintic 
perforamse of the verious flechettes, 2024-T4 olumikwe wlicy was enployed 
ae the torget.materiel. A: Vso beliietia {Melee were determined ac 0° 
and 45° obsiquity egeinet ‘the terget. thighnesser tebvieted in Teble T, | 
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Flechatte velocities wore determined by their 


chronograph, thas permitting the d-termination ef the missile velocity at a 
midway between the screens lecated at « distence of 7,5 feet from the 
target. Since comparisons of individne) flechette ballistic limits ere mode 
reletive te thia velocity, corrections were met applied fer velecity lo 
{rem the midpeiat of screens te the target. 


A plot om Jeg-log paper ef Army Vag bellictic limit veraus the celiver 
thiekseas ratic yields the curves shown im Figures 2 end 3. The slope of 
the atreight line thet meay closely fits the dats then corresponds tr the 
exponential function a/2, and the intercept at ¢/d = 1 yields the constent 
tara K im the following equation: 


% KG) 4. 


which ie derived from a ETE paneteetion equation that hae previously 
been described in detail, 4+5+4 


The expowent 4/2 in the fore tien very often permit. iter. 
m of the am of armor penetration dependent upon projectile 
mose shepo and arner herdness. In the case of flechette tration, however, 
the exponents are quite di ffereas from th: normally encountered in deMarre 
isms of penetretion of a different typs than 
ergy areer pierci 
equetionn Cae a fer the differeat flechet 
ting the bellis 
with the flechettes studied. 
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AESULTS AND DISCUSSION 


A summary of che balbistic cost dete fe presented im Tabie I, sed the 
penetration equations derived from these date are contained in Teble II. 
Pp, in Table IIT are the cotwal dSallistic limite obteised (V5) and « 
uted fron the penetration Cleve 
th rege devietioa fer tic Limits 


a flechettes, 
0° sbliquity by approxinately 
& thicknesses tested. The heavier 
PL-17C-19, 12, 24, ond 16 ol] dewenstrete similar performace 

asd are conaidsrebly inferior te the FL-17 egeinst the thimer targets, 
while opprosching the FL-17 in performance ageinst the heevinr targets et 
ae a/d ratio of 3.5. Above this peiat inferior parforsancs is egsin mani- 
featad for the F1-i7C-12 missile im the only twe ceses tested with heavier 
flechettes. At 45°, ebliquity superior performance ever the entire range 

of targeta evaluated is demonstrated for the FL-17 design ever the FL- 171-6, 
FL-17C-12, and 16, the euperiority ine alightly es the ator thic! 
increases. ¢ ' : 


DECoeMATIONS . 
Be £ the superior per of the FL-17 flechette it should 
be selected in preference te the other designe teoted ‘for canister filler. 
However, before establishing the FL-17 os standard fil’ar, similar terminal 
balliotia studies should be conduated with the FL-170-é flechstts te éeter- 
wine which of these two designs exhibit optimum penetration perforzence 
egeinat aluminum targets, 


Use of th 


« i 
flechette designs aither lighter or heavier iu weight :han 
the #L- 1 ae is recommended nince ne advantage of terminal performance 
da gained with these missiles, et enly in the highter designs is there eny 
jantege gained in density Ly 
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